Hepatic heme synthesis in a new model of experimental hemochromatosis: studies in rats fed finely divided elemental iron.
Rats fed chow containing finely divided elemental iron (from carbonyl-iron) develop hepatic iron overload resembling human hereditary hemochromatosis in that deposition of iron is primarily in periportal hepatocytes and with hepatic iron concentrations sufficiently high to be associated in the human disease with hepatic fibrosis or cirrhosis. In recent studies using this model, we reported changes in hepatic hemoproteins and heme oxygenase, the rate-controlling enzyme of heme breakdown. We now report effects of iron-loading on three enzymes of heme synthesis: 5-aminolevulinate synthase; the first and rate-controlling enzyme of the pathway, 5-aminolevulinate dehydrase (or porphobilinogen synthase), and uroporphyrinogen decarboxylase, the activity of which is decreased in porphyria cutanea tarda, a liver disease in which iron is known to play an important but still poorly understood role. Of the three enzymes, only activity of the dehydrase was altered by iron-loading: it was decreased significantly as early as 1 week after starting iron feeding, and with marked iron overload was 30 to 32% of control values. The degree of decrease was inversely related (r = -0.77 to -0.88) to the degree of iron overload and was partially reversed within 1 to 3 days when feeding of the iron-supplemented diet was stopped. The decrease in dehydrase activity was not attributable to lack of reduced glutathione or other disulfide-reducing agents or to zinc deficiency; nor was evidence found for inhibition by iron compounds or other possible inhibitors present in iron-loaded livers.(ABSTRACT TRUNCATED AT 250 WORDS)